Epigenetic processes are increasingly being recognized as factors in the pathophysiology of diabetes complications, but few chromatin studies have been done in diabetic nephropathy (DN). We hypothesized that changes in mRNA expression of DN-related genes are associated with epigenetic alterations and aberrant expression of histone-modifying enzymes. RT-PCR and a matrix-chromatin immunoprecipitation platform were used to examine renal mRNA expression, RNA polymerase II (Pol II) recruitment, and epigenetic marks at DN-related genes in the mouse (OVE26) and streptozotocininduced rat models of type 1 diabetes. Diabetes induced renal expression of Cox2, S100A4/FSP-1, and vimentin genes in both the mouse and the rat models of DN. Mcp-1 and laminin g1 (Lamc1) expression were increased in diabetic mice but not in rats. Comparison of mRNA and Pol II levels suggested that the diabetes-induced expression of these transcripts is mediated by transcriptional and posttranscriptional processes. Decreases in histone H3 lysine 27 tri-methylation (H3K27m3, silencing mark) and increases in H3 lysine 4 di-methylation (H3K4m2, activating mark) levels were the most consistent epigenetic alterations in the tested genes. In agreement with these results, immunoblot analysis showed increased protein abundance of renal H3K27m2/3 demethylase KDM6A, but no changes in cognate methyltransferase Ezh2 in kidneys of the OVE26 mice compared with controls. In diabetic rats, Ezh2 expression was higher without changes in KDM6A, demonstrating that mechanisms of DN-induced H3K27m3 loss could be species specific. In summary, we show that altered mRNA expression of some DN-related genes is associated with changes in Pol II recruitment and a corresponding decrease in repressive H3K27m3 at the selected loci, and at least in mice with equivalent changes in renal expression of cognate histone-modifying enzymes. This pattern could contribute to diabetes-mediated transitions in chromatin that facilitate transcriptional changes in the diabetic kidney.
Epigenetic processes are increasingly being recognized as factors in the pathophysiology of diabetes complications, but few chromatin studies have been done in diabetic nephropathy (DN). We hypothesized that changes in mRNA expression of DN-related genes are associated with epigenetic alterations and aberrant expression of histone-modifying enzymes.
RT-PCR and a matrix-chromatin immunoprecipitation platform were used to examine renal mRNA expression, RNA polymerase II (Pol II) recruitment, and epigenetic marks at DN-related genes in the mouse (OVE26) and streptozotocininduced rat models of type 1 diabetes. Diabetes induced renal expression of Cox2, S100A4/FSP-1, and vimentin genes in both the mouse and the rat models of DN. Mcp-1 and laminin g1 (Lamc1) expression were increased in diabetic mice but not in rats. Comparison of mRNA and Pol II levels suggested that the diabetes-induced expression of these transcripts is mediated by transcriptional and posttranscriptional processes. Decreases in histone H3 lysine 27 tri-methylation (H3K27m3, silencing mark) and increases in H3 lysine 4 di-methylation (H3K4m2, activating mark) levels were the most consistent epigenetic alterations in the tested genes. In agreement with these results, immunoblot analysis showed increased protein abundance of renal H3K27m2/3 demethylase KDM6A, but no changes in cognate methyltransferase Ezh2 in kidneys of the OVE26 mice compared with controls. In diabetic rats, Ezh2 expression was higher without changes in KDM6A, demonstrating that mechanisms of DN-induced H3K27m3 loss could be species specific. In summary, we show that altered mRNA expression of some DN-related genes is associated with changes in Pol II recruitment and a corresponding decrease in repressive H3K27m3 at the selected loci, and at least in mice with equivalent changes in renal expression of cognate histone-modifying enzymes. This pattern could contribute to diabetes-mediated transitions in chromatin that facilitate transcriptional changes in the diabetic kidney. KEYWORDS: diabetic nephropathy; histone enzymes; histone modifications; RNA polymerase II Chromatin modifications may have an important role during the initiation and progression of diabetic nephropathy (DN) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] by altering the expression of genes involved in this disease. Pioneering work by Natarajan and coworkers 2, 11 has suggested alterations in epigenetic control of inflammatory gene responses in the cardiovascular system (CVS). They also found an epigenetic basis for atherogenic and proinflammatory phenotypes of vascular smooth muscle cells derived from type 2 diabetic db/db mice. In parallel, El-Osta et al. 5 have shown that transient hyperglycemia resulted in increased RelA/p65 NF-kB subunit expression, long-lasting activating epigenetic histone marks, and cognate enzyme alterations at the RelA/p65 promoter in aortic endothelial cells both in vitro and in nondiabetic mice. 1, 5 DN is the most serious microvascular complication of type 1 diabetes (T1D). Yet, compared with cardiovascular disease, diabetes-induced chromatin changes in the kidney have been less studied. Sun et al. 12 examined rat mesangial cells treated with transforming growth factor-b and high glucose in vitro. They found increased expression of the methyltransferase SET7/9, its recruitment to prosclerotic genes, and changes in histone H3 lysines methylation at these genes. These results suggested diabetes-induced epigenetic alterations that might contribute to elevated expression of prosclerotic genes in mesangial cells.
These studies represent important advances in the diabetes field, but analysis of chromatin marks along DN-relevant genes in vivo has not been done. We hypothesized that changes in gene expression in the diabetic kidney are associated with altered chromatin modifications. The OVE26 mice 13 and streptozotocin (STZ)-induced rats are two different models of insulinopenic diabetes that develop a variety of renal changes that share some features with human disease, including common sets of aberrantly expressed genes. We used these two experimental models to investigate whether altered renal gene expression in the diabetic milieu is associated with corresponding epigenetic changes.
We examined genes involved in diabetes-induced low-grade chronic inflammation and prosclerotic/profibrotic processes. Our gene selection was based on previous evidence by others, suggesting their epigenetic control in non-renal tissues in diabetes, 1,5 on our recent studies indicating their strong epigenetic control in nondiabetic kidney disorders, [14] [15] as well as on our recently published profile of genes upregulated during the diabetes-induced renal tubulointerstitial fibrosis. 16 Specifically, we measured mRNA expression, polymerase II (Pol II) density, and histone marks of open and closed chromatin at Cox2, [17] [18] [19] MCP-1, 20 S100A4/fibroblaststimulating factor (s100A4/FSP-1), 21 vimentin (Vim), 22 and laminin g1 23 genes known to be upregulated in the diabetic kidney. We also analyzed the expression of histone-modifying enzymes that could catalyze observed chromatin changes.
MATERIALS AND METHODS Reagents
Bovine serum albumin, phosphate-buffered saline, salmon sperm DNA, and protein A were from Sigma, and proteinase K was from Invitrogen. Matrix ChIP 96-well polypropylene plates were from Bioexpress. Formaldehyde, ethanol, NaCl, EDTA, Triton X-100, NP-40, Tris-HCl, leupeptin, PMSF, p-nitrophenyl phosphate, NaF, Na 3 VO 4 , Na 2 MoO 4, and bglycerophosphate were from Sigma.
Animal Models of Diabetes OVE26 mice Studies were conducted in previously characterized OVE26 mice, a model of T1D. 13, 24 OVE26 animals express a chicken calmodulin minigene controlled by the rat insulin II promoter and develop hyperglycemia within 24 h of age because of decreased pancreatic insulin. 13 OVE26 animals exhibit severe albuminuria and, at later stages, renal structural changes resembling human DN. 13, 25 Male OVE26 mice on the FVB background and control FVB mice were obtained from the Jackson Laboratories (n ¼ 6 in each group) were studied at 8 weeks of age.
Mice were anesthetized with intraperitoneal (i.p.) injection of Inactin (100 mg/kg body weight), blood samples for determinations of blood glucose (BG) were obtained from the abdominal aorta, and the kidneys were removed, decapsulated, the cortical portions separated, snap frozen in liquid nitrogen, and stored at À 80 1C for further analyses by Matrix ChIP, RT-PCR, and protein expression studies.
STZ-treated diabetic rat
Parallel studies were performed in adult male Sprague-Dawley rats with initial weights B300 g. The rats were made diabetic by i.p. injection of STZ (Sigma, St Louis, MO, USA), 65 mg/kg body weight. Diabetic rats received to 2-4 IU of long-acting insulin/day (Lantus; Eli Lilly, Indianapolis, IN) to maintain BG at B400 mg/dl and secure long-term survival. Age-matched nondiabetic Sprague-Dawley rats served as controls. All rats were fed standard rat chow (Rodent Laboratory Chow 5001; Ralston Purina, Richmond, IN) ad libitum. The animals were studied at 4 weeks after induction of diabetes. At this time point, the rats were anesthetized with i.p. injection of Inactin (100 mg/kg body weight), and blood samples for determinations of BG and glycosylated hemoglobin (HbA1c) were obtained from the abdominal aorta, followed by renal cortex collections and processing as described above.
All studies involving animals were approved by the Portland Veteran Affairs Institutional Animal Care and Use Subcommittee.
RNA Extraction and cDNA Synthesis RNA was extracted from tissue fragments using Trizol reagent as per the manufacturer's protocol. To synthesize cDNA, 400 ng of Trizol-extracted total RNA was used in reverse transcription reactions with 200 U MMLV reverse transcriptase (Invitrogen) and random hexamers. RT reactions were diluted 100-fold before running qPCR. 26 Chromatin Preparation and Multiplex Matrix ChIP For ChIP assays, tissue fragments were cross-linked with formaldehyde, and chromatin was sheared using Diagenode Bioruptor. ChIP assays were performed using the multiplex Matrix ChIP platform in protein A-coated 96-well polypropylene microplates as described before 14,27,28 using pulldown antibodies raised against Pol II CTD (4H8) (Santa Cruz Biotechnology; catalog no. Sc-47701), H3 lysine 4 dimethylation (H3K4m2; Millipore; catalog no. 07-030), H3K4m3 (Millipore; catalog no. 04-745), and H3 lysine 27 tri-methylation (H3K27m3; Abcam, Cambridge, MA, USA; catalog no. Ab6002). A volume of 1-2 ml of eluted DNA was used in 2-4 ml real-time PCR reactions (ABI7900HT). All PCR reactions were run in triplicates. PCR primers were designed using the Primer3 software (http://frodo.wi.mit. edu/) and shown in Table 1 .
Immunoblotting
Tissue preparation and western blot analysis were performed as previously described 17, 29 using the primary antibody raised against KDM6A (Abcam) or Ezh2 (Upstate, Billerica, MA, USA).
Statistical Analysis
Comparisons of variables between the control and diabetic groups were analyzed by t-test. Statistical significance was defined as Po0.05.
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RESULTS

Physical and Metabolic Parameters
OVE26 mice displayed kidney hypertrophy and severe hyperglycemia ( Table 2 ). Similar to diabetic mice, diabetic rats demonstrated slower weight gain, renal hypertrophy, and increased BG and HbA1c (Table 3) .
Changes in Renal mRNA Expression, Pol II Recruitment, and Histone Marks Expression of several pro-inflammatory genes, such as COX2 and MCP-1, has previously been found to be increased in DN models. 18, 20, 30, 31 In addition, chromatin mechanisms have been implicated in the induction of these genes in CVS of experimental diabetes. 2 
Cyclooxygenase 2
Mouse cyclooxygenase 2 (mCox2) mRNA expression was increased in diabetic OVE26 as compared with age-matched FVB control animals (Po0.05, Figure 1 , row 1). The differences in rat Cox2 (rCox2) expression were also observed between diabetic rats and their respective controls (Po0.05, Figure 1 , row 1).
Gene transcription can be regulated at either initiation, elongation, or both steps. 32 Observation of high peaks of Pol II density at the 5 0 ends and relatively low levels along genes supports the notion that transition of the promoter-bound Pol II to elongation is one of the key limiting steps in transcription. 28, 33 Therefore, we measured Pol II levels engaged in elongation at the 3 0 ends of selected genes, which are a better estimate of rates of mRNA synthesis. The canonical permissive marks H3K4m2 and H3K4m3 are enriched at 5 0 ends of genes but are also found all along transcribed regions at levels that positively correlate with gene expression. 33 The canonical repressive mark, H3K27m3, is found at approximately the same level along genes and is inversely correlated with gene expression. 33 In mice and rats, there were no statistically significant differences in Pol II levels at Cox2 gene between the diabetic and control animals. In mice, increase in mRNA expression was matched by loss of H3K27m3 (Po0.01, Figure 1 , row 5). There were no changes in histone marks in diabetic rats. (Figure 2 , row 1). These changes were not associated with significant elevation of Pol II recruitment to the locus (row 2), suggesting that the higher levels of mMCP-1 mRNA expression could be mostly mediated by increased stability of the mMcp-1 transcript in the diabetic mouse kidneys. Consistent with increased mRNA expression (row 1), activating
H3K4m2 was increased (Po0.05, row 3), and, similarly to the mCox2 locus, the repressive H3K27m3 mark at the mMcp-1 locus was lower in diabetic mice (Po0.05, row 5).
In contrast to mouse model, diabetic rats showed no difference in Mcp-1 mRNA expression (rMcp-1) (Figure 2 , row 1) as compared with controls. Yet, H3K4m2 and H3K27m3 changes paralleled to those in mice. S100A4/FSP-1 S100A4, a member of the S100 family Ca 2 þ -binding proteins, is a multifunctional protein expressed at sites of inflammation, including a spectrum of renal disorders. 21 S100A4, also known as FSP-1, has been identified as a mesenchymal marker, expressed early in renal fibrosis. 21 Figure 1 RT-qPCR and Matrix ChIP analysis mouse and rat Cox2 gene in T1D kidneys. All assays were done in age-matched control diabetes in pairwise fashion. RT-qPCR (row 1); total RNA from renal cortex was used in RT reactions with random hexamers. cDNA was used in PCR using gene-specific primers to the last exon of Cox2. The mRNA level of a given gene in each sample was normalized to the level of b-actin transcript. mRNA data in diabetic animals are expressed as fold of nondiabeticpaired respective normal age-matched controls. ChIP-qPCR (row 2À5); sheared cross-linked kidney chromatin from diabetic animals and their nondiabetic controls were assayed using Pol II CTD (row 2), H3K4m2 
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Mouse S100A4/FSP-1 (mS100A4/FSP-1) mRNA expression levels were higher in OVE26 compared with FVB (Po0.001, Figure 3 , row 1). These differences were associated with higher Pol II levels at the mS100A4/FSP-1 locus in the OVE26 as compared with controls (Po0.01) (row 2), suggesting that the increase in mS100A4/FSP-1 mRNA levels in the diabetic mice is, at least in part, transcriptionally mediated. Consistent with these findings, the level of an activating mark, H3K4m2 at this locus, was significantly higher (Po0.01, row 3), and H3K27m3 levels were lower in the OVE26 compared with FVB mice (Po0.01, row 5). These reciprocal changes in H3K4m2 and H3K27m3 levels may contribute to increased transcription of the S100A4/FSP-1 gene in these diabetic mice.
Diabetic rats also demonstrated higher levels of the rat (rS100A4/FSP-1) mRNA (Po0.01) (Figure 3, row 1) . There was some, though insignificant, increase in Pol II levels at the rS100A4/FSP-1 locus between diabetic and nondiabetic rats. H4K4m2 was increased (Po0.05) and H3K27m3 decreased in diabetic rats as compared with controls (Po0.1) (Figure 3, row 5 ), resembling observations in mice.
Vimentin
Vim is another mesenchymal marker expressed during tubulointerstitial fibrosis (Figure 4) . In OVE26 mice, Vim (mVim) mRNA was higher compared with controls (Po0.01) (Figure 4, row 1) . The higher transcript levels were associated with no change in Pol II levels (row 2) and lower H3K27m3 density (Po0.01, row 5). In diabetic rats, the Vim mRNA levels were higher than that in controls (Po0.01, row 1), but these changes were not associated with differences in Pol II or histone marks.
Laminin g1 (Lamc1) Tubulointerstitial fibrosis in DN is associated with aberrant accumulation of normal components of extracellular matrix (ECM), including laminin chains. [34] [35] In the ECM, the g1 chain is one of the most widely expressed laminin chains, and its level is increased in DN. 23, 35 mLamc1 mRNA levels were higher in OVE26 compared with FVB controls (Po0.01) ( Figure 5, row 1) . These changes were matched by an increase in H3K4m2 levels (row 3) and by a decrease in silencing H3K27m3 levels (Po0.01, (row 5). No measurable difference between control and diabetic rats in mRNA, Pol II, and histone marks were seen for Lamc1 gene.
Cyclophiline A Cyclophiline A (CypA) is an abundant, ubiquitously expressed housekeeping protein. 36 mRNA and Pol II levels tended to be higher in the diabetic OVE26 mice, but these differences were not statistically significant. (Figure 6 , row 1-2). H3K4m2 density was higher (Po0.05, row 3) and H3K27m3 density was lower (Po0.05) (row 5) at CypA gene in the diabetic mice. No measurable differences between control and diabetic rats in mRNA, Pol II, and histone marks were seen for CypA gene.
Expression of Histone-modifying Enzymes
Diabetes-induced epigenetic changes at a given locus could reflect altered rates of recruitment of chromatin-modifying enzymes or be caused by changes in cellular levels and/or activity of these proteins. In the above experiments, lower levels of the repressive H3K27m3 mark appeared to be the most consistent epigenetic change observed in diabetic kidneys of these models. This phenomenon could be due to diabetes-induced alterations in the levels of the histone 
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R Komers et al demethylases (KDM6) [37] [38] and/or methyltransferase (Ezh2) enzymes that modify this histone H3 lysine residue. 39 This possibility was examined using immunoblot analysis. As shown in Figure 7a , examination of whole-mouse kidney homogenates revealed increased protein abundance of KDM6A in diabetic OVE26 (Po0.05, left panel). However, little or no differences were observed in rat kidney samples (Figure 7a, right panel) , even though rats also demonstrated diabetes-induced decreases in H3K27m3 at some genes. The Ezh2 protein expression was not different between the OVE26 and control mice (Figure 7b, left panel) . In contrast, kidneys of diabetic rats demonstrated higher Ezh2 levels (Po0.05, right panel).
DISCUSSION
We used RT-PCR, multiplex Matrix ChIP, and western blot analyses of histone-modifying enzymes to present the first of its kind parallel determination of renal gene expression and epigenetic analyses in kidneys collected from two different rodent models of diabetes at DN-relevant loci. The most consistent epigenetic finding at the diabetes-induced renal genes in both mice and rats was a decrease in repressive H3K27m3 mark levels. Although this specific epigenetic change has not previously been reported in diabetes, it is consistent with observations that the diabetic milieu renders chromatin structure more accessible to transcriptional machinery. 1, 7, 12, 28, 40 We also observed increased levels of the activating epigenetic mark H3K4m2 in both the diabetic mice and rats. Differences in H3K4m2 at pro-inflammatory genes between normal and diabetic animals have been previously reported in CVS studies. 3 
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Chromatin modifications reflect a balance of activities between so-called 'writer' and 'eraser' enzymes (eg, methylases and demethylases 39 ). Changes in modification of a given histone residue could reflect changes in level of their expression of corresponding enzymes, their catalytic activity, and/or their binding to genes (or all of these determinants). There are examples where the diabetic milieu has been shown to alter whole nuclear patterns of histone modifications, reflecting changes in the expression of histone-modifying enzymes. 9, 41 By immunoblot analysis, we found that the protein levels of one of the two known H3K27m2/3 demethylases, KDM6A, 39 was higher in kidneys of the diabetic OVE26 mice compared with controls ( Figure 7a, left panel) . In contrast, protein levels of the key H3K27 methyltransferase Ezh2 42 were not different between normal and diabetic mice (Figure 7b, left panel) . It seems plausible that elevated KDM6A could be responsible for erasing the repressive H3K27m3 modification at some genes, leading to a more open chromatin structure and, therefore, facilitating Pol II transcriptional output in this mouse model. Thus, in the OVE26 mice, increased expression of KDM6A could be one of the primary changes triggered by the diabetic milieu that initiate the chain of events leading to the abnormally high levels of some mRNAs seen in this mouse DN model.
Although there are substantial differences between the two models of T1D used in this work, we reasoned that a parallel study would be helpful to provide epigenetic information with general applicability to the diabetic kidney. Indeed, we found some similarities in the mouse and rat models exemplified by S100A4/FSP-1 mRNA increases that were associated with increased Pol II density and decreased H3K27m3 levels ( Figure 3) . Nonetheless, the diabetic mice displayed greater changes in mRNA expression and corresponding chromatin modifications compared with rats. Moreover, there were clear differences in alterations in H3K27-modifying enzymes between the two species ( Figure 7 ). These differences between the two models may reflect species specificity of responses to the diabetic milieu and secondary compensatory responses in the kidney. For example, the OVE26 mice display a more aggressive course of diabetes than rats, with BG levels approaching 700 mg/dl. This factor alone can have a role, as the expression of histone-modifying enzymes can be altered by high glucose. 43, 44 In contrast, the rat model displays fluctuating BG levels because of suboptimal insulin treatment and, at least, temporary residual insulin secretion. From the metabolic point of view, the rat model is more clinically relevant, but may not be sufficiently aggressive to induce consistent robust chromatin changes during several weeks of hyperglycemia. The fact that, unlike in mice, KDM6A levels were not altered in diabetic rats may reflect less-severe hyperglycemia in the STZ model.
In addition, the role of insulin in rats, though administered in suboptimal doses, together with residual insulinemia present for several weeks after STZ injection, cannot also be excluded. Insulin has been shown to induce chromatin changes in typical insulin-sensitive cells, such as adipocytes. 45 Moreover, our own studies identified direct epigenetic roles for insulin receptor in liver cells, 28 which could be also operating in the kidney. The interaction of components of diabetic milieu with insulin in altering histone modifications in diabetic cells is one of the directions for further research in this field. Yet, available experience in vascular cells obtained from db/db mice that display both high glucose and insulin levels suggests that in models of diabetes, hyperglycemia is the major driving force of epigenetic changes, at least, along the pro-inflammatory genes. 3, 46 Clearly, more studies are needed to dissect out the contribution of the different components of diabetic milieu to epigenetic changes. In this regard, expanding epigenetic comparisons to other DN models and human disease promises to be helpful. 
Measurements of both Pol II at a gene and the cognate transcript levels in the same sample provide a way to assess contribution of transcriptional and posttranscriptional processes to mRNA expression. 47 Our present data support a substantial role of posttranscriptional processes in diabetesinduced mRNA changes, because no changes in Pol II levels in both mice and rats were seen at some diabetes-induced genes (Figures 1-6 ). Shanmugam et al. 48 demonstrated that diabetic stimuli can stabilize mRNAs encoding proinflammatory mediators, including COX2. Thus, it is likely that in our models, diabetes increased stability of some of the renal transcripts examined in the current study. Furthermore, message degradation is regulated by RNA-binding proteins and microRNAs. 48 Diabetes can downregulate some microRNAs, resulting in the increased expression of target mRNAs, 49 a scenario that may explain higher levels of mRNA in the diabetic animals without corresponding increases in bound Pol II.
The current study utilized kidney cortical samples. The kidney is a heterogeneous organ, and we expect that some of the chromatin changes during disease progression might be cell-type specific. About 90% of cortex is formed by renal tubular cells-therefore, our present observations are most relevant to these cell types. In vitro studies could provide celltype-specific information, but do not faithfully recapitulate the in vivo duration and complexity of the diabetic milieu. Approaches to gain cell-specific epigenetic information are possible using microcapture or microdissection of individual Epigenetic changes in diabetic nephropathy R Komers et al cells, but further technological advances are needed in ChIP assays to examine small kidney cell populations.
Until now, the majority of epigenetic studies, including those relevant to diabetes, 5, 44, 50 have been done in cell cultures. Compared with in vitro studies, 12 the extent of diabetes-induced epigenetic changes observed in the current study in vivo is smaller. One possible reason for the differences in the magnitude of changes could be that, as mentioned above, only certain cell types do respond to diabetic milieu that represent a small fraction of renal cortex. In addition, unlike cell cultures that are generally maintained in stable environment (eg, normal vs high glucose), in vivo conditions are fluctuating. The magnitude of in vivo epigenetic changes observed here are also smaller than the alterations we have previously reported in association with acute kidney injury following renal ischemia. 14, 51 Although the impact of changes described here on the progression of DN remains to be defined, epigenetic alterations resulting in small increases in rates of Pol II elongation induced by diabetes could cause accumulation of cognate mRNAs (eg, Cox2, Mcp-1, S100A4/FSP-1, and Vim). Higher and sustained protein levels encoded by these transcripts could have significant biological implications in DN.
Recent technological advances, such as ChIP-Seq, are providing unprecedented means to profile epigenetic marks genome-wide. 33, 52 As the cost of such studies becomes more affordable, and user friendly tools to analyze the large amount of data become available, whole-genome screens will provide new avenues to explore epigenetics of DN.
In summary, we show that altered mRNA expression of some DN-related genes is associated with changes in Pol II recruitment and chromatin marks at these selected loci. Decreased levels of repressive (H3K27m3), and increased levels of activating (H3K4m2), epigenetic marks were the most consistent finding in both mouse and rat diabetic models. The observed decrease in mouse H3K27m3 was consistent with higher cellular levels of the cognate demethylase KDM6A. Finally, our results indicate that both altered transcription and posttranscriptional mechanisms could mediate increased expression of renal genes in experimental models of diabetes.
